In presenting this paper the author hopes to contribute something to the subject which will help to early recognize the symptoms of extradural irritation or abscess, so that by early exposure of the dura many serious and fatal complications may be prevented.
The dura is composed of two layers, the outer, or periosteum, and the inner, or vascular. It lines the cavity of the skull like a periosteum and surrounds all the nerves and blood vessels at the openings into the skull and joins with the periosteum on the outside of the skull. The inner layer only of the dura surrounds the optic nerve all the way to the eyeball. This explains why toxins in the orbit so easily gain access to the optic nerve, causing optic neuritis or meningitis. The dura not only lines the skull, but extends deep between the hemispheres of the brain, forming the falx cerebri and falx cerebelli as well as separating the cerebellum from the cerebrum by the tentorium cerebelIi.
The dura is extremely vascular, enveloping nearly all the large arteries and veins in the skull. The anterior fossa is supplied by the anterior meningeal branches of the ethmoid arteries and internal carotid; the middle fossa by the middle meningeals, branches of the internal maxillary, the recurrent from the lacrimal and the ascending pharyngeal branches from the internal carotid; the posterior fossa by the posterior meningeal branches from the vertebral and the meningeal branches of the occipital arteries.
All this blood is carried away from the head by the venous sinuses which are all in the dura. I have emphasized the above to show that any slight hindrance of the return circulation in the dura may cause capillary edema and produce marked ·Read before the Chicago Laryngological and Otological Society May 5, 1919. symptoms. The skull cavity is completely filled with tissues and any slight increase or decrease in its contents will produce symptoms.
The dura is also well supplied with nerves and therefore a very sensitive organ and very painful on manipulation, whereas, the brain tissue itself is not sensitive and can be handled without pain. The nerves supplying the dura are the recurrent branch of the fourth, branches from the ophthalmic, hypoglossal, sympathetic, filaments from the Gasserian ganglion and recurrent branch given off from the root ganglion of the pneumogastric nerve.
Etiology.-The etiology of extradural irritation may be classified under mechanical and infective irritants.
Under mechanical irritants we have foreign bodies, such as bullets, etc., adjacent to the dura. Fracture of the skull with depression of spiculre of bone pressing against the dura. Extradural hemorrhage accompanying fractures is very frequent. Absorption of the blood clot without infection will leave a deposit of lime salts on the dura, according to Dr. C. C. Rogers, 'having the feeling and appearance of sandpaper, and causes very severe headaches. Decalcification and swelling of the skull bone, due to altered internal secretions, may irritate the dura, providing the bone thickens or swells and pushes blood and lymph vessels to the dura.
Under infective irritation of the dura we have acute and chronic purulent infections of accessory sinuses of the nose such as the frontal, ethmoid and sphenoid sinuses, as well as suppurative infections of the middle ear-that is, the tympanic cavity, attic, mastoid and mastoid antrum. Cholesteatoma of the above mentioned structures produce only mild symptoms of extradural irritation.
Infection of extradural blood clots will for'm an extradural abscess. Infective irritants are usually extradural abscesses, but I have had a number of cases where there was granulation tissue on the dura opposite a mastoid antrum chronic suppuration, without the formation of free pus. In reality it is an extradural abscess, which is explained by the fact that the drainage through the ear was sufficient so as not to push the pus into the extradural space. The tegmen in these cases is usually necrosed, but granulations may appear on the dura opposite to a chronic infection without complete necrosis of the bone. In other words, if the mucous membrane is diseased or lifted from the bone, the toxins may pass through the haversian canals and fissures on the bone, as well as along blood and lymph vessels in the dura.
Tuberculosis and syphilis of the skull or dura are well known etiologic factors.
Symptoms.-The symptoms depend upon, first, the amount of pain the patient can endure from the mechanical irritation of the sensitive dura; second, the severity of the infection and the extent of the edema of the dura, and third, the degree of intracranial pressure.
In mechanical noninfective irritations of the dura, headache is the principal symptom. The pain is always localized in the same point and may radiate in all directions. By very hard pressure on the skull over the painful area, the pain may be greatly increased. The headache is increased when blood rushes to the head from mental exertion, after heavy meals, when fatigued, or at night when lying down. There may be mild projectile vomiting and dizziness during the paroxysms of extreme headache. The mind may be sluggish, and epileptoid spells may accompany the paroxysms of headache. The pulse, temperature and respirations, as wel1 as the blood, are usual1y normal.
In the infective type of irritation, especially in acute cases,. the symptoms are more pronounced. Acute mastoiditis or sinusitis are the most frequent cause. The discharge from the ear or sinus may suddenly stop or diminish, indicating that it may have ruptured into the extradural space. The headache, projectile vomiting and dizziness are more pronounced. The prostration is greater, although the patient may go about. He shows signs of sepsis. The mental symptoms are more pronounced in that the patient is indifferent to his surroundings. He may not ask for food, but if fed digests it. The patient is also slow in answering questions. When a large abscess or blood clot forms he may have hemiplegia and go into coma. The temperature frequently drops to subnormal, as low as 96.5, and lingers between this and 100, no matter if the temperature of the patient was 104 before the abscess in the mastoid or sinuses broke into the extradural space. The pulse may drop to 50 or even less, depending upon the amount of intracranial pressure. The respirations may become as slow as 10 per minute in .pronounced cases. The blood examination is almost without value, as there may be only a slight leukocytosis and at times an increase in the polys. Frequently the blood is normal. The blood pressure is increased. When the abscess makes enough pressure to loosen the dura a little further from the skull, the symptoms may suddenly become less severe for several hours only to reappear when the abscess becomes a little larger.
Extradural abscesses of otitic origin occasionally cause a paralysis of the external rectus of the same side, which occurred in three of my cases. Choked disc is occasionally found in patients with much edema of the dura or large extradural abscess.
Chronic infective irritation of the dura is due to chronic suppuration of the sinuses or mastoids. There is a chronic discharge from the sinus or ear, as the case may be, and the bone between these structures and the dura is necrosed so that granulations may be found on the dura. The bony wall may not be broken down, but the toxins may pass through the bone if the mucous membrane is diseased and form granulations on the dura. If the drainage is sufficient so as not to form an extradural retention of pus the symptoms of extradural irritation may be very mild. The pain is usually intermittent in these cases, depending largely upon the resistance offered to the pus in draining through the ear or sinus duct. It may be severe enough to keep the patient from work. On careful inquiry we find the patient has occasional spells of dizziness and mild manifestations of cerebral vomiting. The temperature lingers toward the subnormal, 97 to normal. The pulse is usually slow. Occasionally we find mental symptoms such as indifference to work or slow in answering questions. One patient of mine slept for thirty-six hours, waking up occasionally to eat and talk with his wife. Hard pressure over the area mayor may not increase the pain, depending upon the strength of the bone over the area. If the patient is not operated upon, before death he will have a pulse of 120 instead of 50 and a temperature of 102 instead of normal, also > respirations of 30 instead of 10, and the blood pressure 90 instead of 180. When this change has come about, it is too late to operate, as the patient will die.
The Complications.-The complications are brain abscess, meningitis and thrombosis of the lateral or cavernous sinuses. If the abscess breaks very gradually through the dura and the toxins enter the subdural and subarachnoid spaces but become circumscribed, we have the symptoms of a leptomeningitis.
Treatment.-Extradural irritation, except when caused by syphilis, should be relieved by removing a plate of skull over the area involved. In mastoiditis accompanied with symptoms of extradural irritation I invariably expose the lateral sinus and the dura over the mastoid antrum. I expose both sufficiently to be able to make a thorough examination of the dura and sinus which at the same time establishes ample drainage.
In sinusitis of the frontal, ethmoids or sphenoid, I do a thorough intranasal operation and then keep the patient under close observation for a few days, taking the temperature, pulse and respiration every three hours. If the symptoms still persist, I do an external operation on the frontal sinus and remove the posterior wall as far as necessary to reach the abscess and thus expose the dura. The dura must never be opened in these cases, as going through an infected field would nearly always develop a meningitis.
